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[Title of the Invention] METHOD FOR MANUFACTURING COLOR 

FILTER PANEL, COLOR FILTER PANEL AND LIQUID CRYSTAL 
DISPLAY DEVICE 

[Abstract] 

[Object] To produce a color filter substrate which does 
not lower the display grade of a liquid crystal panel and 
ensures no increase in cost while adopting columnar spacers. 

[Solving Means] A colored layer 16 (16R) is formed on a 
glass substrate 2a, exposed and developed, red, green and 
blue colored pixels 6R, 6G, 6B are formed in the required 
pattern shape and a light shielding layer 16K is formed on 
the pixels 6R, 6G, 6B, exposed from the rear face of the 
substrate 2a through the pixels 6R, 6G, 6B as a light 
shielding mask and exposed from the front face of the 
substrate 2a through a mask 17b having a columnar spacer 
pattern formed in a prescribed shape. The exposed light 
shielding layer 16K is developed to form a light shielding 
film 32 and columnar spacers 33 in one united body. 

[Claims] 

[Claim 1] A method for manufacturing a color filter 
panel in which a light shield film is formed between 
coloring picture elements formed onto glass panel in a 
disturbance pattern; and a column-shaped spacer is formed on 
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the light shield layer in a predetermined column pattern, 
the method comprising the steps: forming a coloring film on 
a glass panel to be developed by light exposure; forming a 
light shield layer on the coloring picture element after 
forming each picture element of RGB in a disturbance 
pattern; exposing the coloring picture element to light from 
on the other side of glass panel against the light shield 
layer as a light shield mask; exposing to light from on the 
surface of glass panel against the light shield layer by 
using a mask in a column-shaped spacer pattern formed in a 
predetermined shape; and developing the light shield layer; 
to form the light shield film and the column-shaped spacer 
in a body. 

[Claim 2] A method for manufacturing a color filter 
panel in which a light shield film is formed between 
coloring picture elements formed onto glass panel in a 
disturbance pattern; and a column-shaped spacer is formed on 
the light shield layer in a predetermined column pattern, 
the method comprising the following steps: forming a 
coloring film on a glass panel to be developed by light 
exposure; forming a light shield layer and a resin layer for 
spacer use on the coloring picture element after forming 
each picture element of RGB in a disturbance patterns- 
exposing the coloring picture element to light from on the 
other side of glass panel against the light shield layer as 
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a light shield mask; exposing to light from on the surface 
of glass panel against the resin layer for spacer use by 
using a mask in a column-shaped spacer pattern formed in a 
predetermined shape; and developing the light shield layer 
and the resin layer for spacer use in . a whole; to form the 
light shield film and the column-shaped spacer in a whole. 

[Claim 3] The method for manufacturing a color filter 
panel according to Claim 2, wherein the light shield layer 
formed by coating onto base film is attached on the glass 
panel having each coloring picture element and coated on 
base film to adhere the resin layer for spacer use to make 
the light shield layer and the resin layer for spacer use. 

[Claim 4] The method for manufacturing a color filter 
panel according to Claim 2, wherein a layered portion formed 
by laminating the light shield . layer and the resin layer 
onto base film is attached on the glass panel having each 
coloring picture. 

[Claim 5] A color filter panel in which a coloring 
picture element is formed onto glass panel in a disturbance 
pattern; and a column-shaped spacer is formed with a light 
shield layer in a body. 

[Claim 6] The color filter panel according to claim 5, 
wherein the column-shaped spacer is made of the same 
material with those of the light shield layer. 

[Claim 7] The color filter panel according to claim 5, 
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wherein the light shield film is made of material for light 
shield use and the column-shaped spacer is made of resin 
suitable for a spacer. 

[Claim 8] The color filter panel according to claim 7, 
wherein the light shield layer and the resin layer for 
spacer use are laminated in the thickness of disturbance 
film. 

[Claim 9] The color filter panel according to claim 8, 
wherein total thickness of film comprising the light shield 
film and the column-shaped spacer is larger than the 
thickness of coloring picture element portion. 

[Claim 10] A liquid crystal display device equipped 
with the color filter panel of any one of Claims 5 to 9 . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a method for 
manufacturing a color filter panel for performing the 
colorization of a liquid crystal display device, and more 
particularly to a color filter panel on which a column- 
shaped spacer is formed and which does not need to scatter 
spacer while forming a liquid crystal display device, a 
method for manufacturing the same and a liquid crystal 
display device having the color filter panel. 
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[0002] 

[Description of the Related Art) 

Fig. 9 is a cross-sectional view of liquid crystal 
panel (hereafter, "liquid crystal panel") using a 
conventional thin film transistor (hereafter, "TFT") . Fig. 

10 is a planar view of the color filter panel in accordance 
with the present invention 

[0003] 

As shown in Fig. 9, the liquid crystal panel is formed 
by interposing ball-type spacers 7 interspersed by 
dispersing, on one plate 4 or 5, an array panel 4 provided 
with a switching active element 3 (hereafter, "active 
element") on the glass panel 2b, a color filter panel 5 
provided with color pixels 6R, 6G, 6B on the glass panel 2a, 
by bonding with sealing material 8, and by interposing the 
liquid crystal 9 between two glass panels 2a, 2b. 
[0004] 

As one example of an array panel 4 using the liquid 
crystal panel 1, active elements formed with signal lines 
and scanning liens on the glass panel 2b are arranged in 
matrix form, and a planarization film 10 and pixel electrode 

11 are formed thereon. The active element 3 and the pixel 
electrode 11 are connected with the contact hole 
electrically. Meanwhile, as one example of the color filter 
panel 5, as shown in Fig. 10, a shielding film 13 having 
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matrix shape is formed on the glass panel 2a, each of the 
color pixel 6R, 6G, 6B are formed, and transparent 
electrodes 21 (shown in Fig. 9) are formed on the surface of 
the shielding film 13. 
[0005] 

Each of alignment layers 14a, 14b are formed on the 
opposite surfaces between the color filter panel 5 and the 
array panel 4. A polarization film sticks to the tow-faced 
surface according its uses. A method for manufacturing a 
general color filter panel 5 is explained here. Chromium 
film or resin black film of pigment dispersion is used as a 
shielding film. One of a dying method, a pigment scattering 
method, a printing method, an electro-deposition method, a 
film transfer method, and an inkjet method is used for 
forming the color pixel 6R, 6G, 6B of the color filter panel. 

[0006] 

The film transfer method is an effective method because 
it is possible to obtain high yield, large plate. Hereafter, 
the film transfer method is explained. Fig. 11(a) is a 
perspective view illustrating the film state while heat- 
treated by the film copying method and Fig. 11(b) a cross- 
sectional view illustrating a coloring film adopted in the 
film copying method- Figs. 12(a) to 12(f) are cross- 
sectional views illustrating processing steps according to 
the conventional color filter panel. 
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[0007] 

In the film transfer method, an intermediate layer 19 
is formed on the base film 15 as shown in Fig lib, red layer 
forming film 18 formed by coating red layer 16R goes through 
between roller 22a, 22b as shown in Fig. 11a, and sticks to 
the glass panel 2a with heat pressing as shown in Fig. 11a. 
Then, the base film 25 is eliminated, the red pixel 6R is 
formed by being irradiated with ultraviolet rays using the 
mask 17a as shown in Fig. 12c. The color pixels 6R, 6G, 6B 
shown in Fig. 12d are obtained by repeating three times the 
process described above. A shielding layer is obtained by 
heat-pressing the shielding layer forming film 18K obtained 
by coating the pixel 6R, 6B, or 6G with the shielding layer 
16K, removing the base film , and then by rear-exposing the 
glass panel 2a without using the pattern of color pixels 6R, 
6B, 6G as mask pattern. In the rear exposure, a mask for the 
rear exposure is used to pattern the peripheral portion of 
the light-shielding film 13. 
[0008] 

The light-shielding film 13 can be formed only through 
the rear exposure as described above. However, the surface 
property of the light-shielding film 13 can be improved by 
performing the exposure using a mask 17b having a desired 
light-shielding pattern shape at the same time as the rear 
exposure. Reference numerals 20a and 20b in Fig. 12(e) 
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denote ultraviolet rays. 
[0009] 

Recently, in order to improve the performance of the 
resultant liquid crystal panel 1 such as simplification of 
processes, improvement of contrast, and the like, pillar- 
shaped spacers are formed on the color filter panel 5 
instead of sphere-shaped spacers 7 scattered and formed on 
the surfaces of the glass panels 2a and 2b. When the 
pillar-shaped spacers are formed on the color filter panel 5, 
the light-shielding film 13 is formed in advance between the 
coloring pixels 6R, 6G, and 6B formed in a predetermined 
pattern on the glass panel 2a and then the pillar-shaped 
spacers are formed thereon. 
[0010] 

[Means for Solving the Problems] 

However, when the pillar-shaped spacers are formed on 
the color filter panel 5, the height of the formation area 
of the pillar-shaped spacers is varied in the plane due to 
variation in thickness at the time of exposing and 
developing the light-shielding film formed at the lower side 
even though the height of the pillar-shaped spacers is 
uniform. Accordingly, the display quality in plane is 
deteriorated due to the gap deviation in the resultant 
liquid crystal panel. 
[0011] 
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When the application, exposure, and development of the 
spacers are performed by adding the process of forming the 
pillar-shaped spacers as a new process, the number of 
processes is increased which causes the increase in cost. 
Therefore, the present invention is contrived to solve the 
above-mentioned problems and it is an object of the present 
invention to provide a method of manufacturing a color 
filter panel which can employ pillar-shaped spacers without 
decrease in display quality as a liquid crystal panel and 
without increase in cost and to provide a resultant color 
filter panel and a liquid crystal display panel having the 
color filter panel. 

[0012] 

[Means for Solving the Problems] 

In order to accomplish the above-mentioned object, the 
pillar-shaped spacers are formed at the same time as forming 
the light-shielding film. That is, the color pixels of R, G, 
and B are formed and light-shielding layers are formed on 
the RGB pixels. Thereafter, by exposing and developing the 
light-shielding layers using the pillar-shaped spacer 
pattern formed in a predetermined shape on the glass panel 
as a mask at the same time as performing the rear exposure 
to the light-shielding layers using the RGB color pixels as 
a mask, the pillar-shaped spacers of a predetermined shape 
are formed on the light-shielding film including the light- 
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shielding layers. 
[0013] 

In this way, by developing the light-shielding layers 
to simultaneously form the light-shielding film the pillar- 
shaped spacers, the total thickness of the light-shield film 
and the pillar-shaped spacers after development can be 
constant. As a result, the gap of the liquid crystal panel 
can be uniform. In another method, by stacking the light- 
shielding layer and the spacer resin layer through thermal 
compression by using a light-shielding layer forming film 
and a spacer resin layer forming film, and performing the 
rear exposure and the exposure using the mask on the panel 
surface and simultaneously developing two layers, the 
pillar-shaped spacers of a predetermined shape is formed on 
the light-shielding film. 

[0014] 

Furthermore, as another method of the method, a 
coloring layer forming film in which a light shield layer 
and a spacer resin layer are laminated on a base film is 
heated and pressed on a plate, and the light shield layer 
the spacer resin layer are laminated, are rear-exposed and 
exposed with a mask from the front surface of the plate and 
are developed, thereby forming a column-shaped space having 
a predetermined shape on the light shield layer. 

[0015] 
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In the conventional method, the deviation is generated 
in the film thickness when developing only the light shield 
layer. However, by developing the light shield layer and 
the spacer resin layer at a time, the total film thickness 
of the light shield layer and the resin layer (column-shaped 
spacer) can become uniformed and thus the gap of the liquid 
crystal panel can become uniform. Also, since the mask used 
in the front and rear surface for forming the column-shaped 
spacer and the light shield layer can be used, the mask cost 
can be reduced. Also, by developing the light shield layer 
and the spacer resin layer on the substrate having RGB 
formed thereon, the light shield layer and the column-shaped 
spacer can be formed at a time and thus the process can be 
simplified. 

[0016] 

[Aspects of the Invention] 

According to Aspect 1 of the present invention, there 
is provided a method for manufacturing a color filter panel 
in which a light shield film is formed between coloring 
picture elements formed onto glass panel in a disturbance 
pattern; and a column-shaped spacer is formed on the light 
shield layer in a predetermined column pattern, comprising 
the steps : forming a coloring film on a glass panel to be 
developed by light exposure; forming a light shield layer on 
the coloring picture element after forming each picture 
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element of RGB in a disturbance pattern; exposing the 
coloring picture element to light from on the other side of 
glass panel against the light shield layer as a light shield 
mask; exposing to light from on the surface of glass panel 
against the light shield layer by using a mask in a column- 
shaped spacer pattern formed in a predetermined shape; and 
developing the light shield layer; to form the light shield 
film and the column-shaped spacer in a body. 
[0017] 

According to Aspect 2 of the present invention, there 
is provided a method for manufacturing a color filter panel 
in which a light shield film is formed between coloring 
picture elements formed onto glass panel in a disturbance 
pattern; and a column-shaped spacer is formed on the light 
shield layer in a predetermined column pattern, comprising 
the following steps: forming a coloring film on a glass 
panel to be developed by light exposure; forming a light 
shield layer and a resin layer for spacer use on the 
coloring picture element after forming each picture element 
of RGB in a disturbance pattern; exposing the coloring 
picture element to light from on the other side of glass 
panel against the light shield layer as a light shield mask; 
exposing to light from on the surface of glass panel against 
the resin layer for spacer use by using a mask in a column- 
shaped spacer pattern formed in a predetermined shape; and 
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developing the light shield layer and the resin layer for 
spacer use in a whole; to form the light shield film and the 
column-shaped spacer in a whole. 
[0018] 

In Aspect 3 of the present invention, the light shield 
layer formed by coating onto base film may be attached to 
the glass panel having each coloring picture element and 
coated on base film to adhere the resin layer for spacer use 
to make the light shield layer and the resin layer for 
spacer use. 

[0019] 

In Aspect 4 of the present invention, a layered portion 
formed by laminating the light shield layer and the resin 
layer onto base film may be attached to the glass panel 
having each coloring picture. According to Aspect 5 of the 
present invention, there is provided a color filter panel 
wherein a coloring picture element is formed onto glass 
panel in a disturbance pattern and a column-shaped spacer is 
formed with a light shield layer in a body. 

[0020] 

In Aspect 6 of the present invention, the column-shaped 
spacer may be made of the same material with those of the 
light shield layer. In Aspect 7 of the present invention, 
the light shield film may be made of material for light 
shield use and the column-shaped spacer may be made of resin 
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suitable for a spacer. 
[0021] 

In Aspect 8 of the present invention, the light shield 
layer and the resin layer for spacer use may be laminated in 
the thickness of disturbance film. In Aspect 9 of the 
present invention, the total thickness of film comprising 
the light shield film and the column-shaped spacer may be 
larger than the thickness of coloring picture element 
portion . 

[0022] 

According to Aspect 10 of the present invention, there 
is provided a liquid crystal display device that is equipped 
with the color filter panel of any one of Aspects 5 to 9. 
(Embodiment 1) 

Fig. 1 is a cross-sectional view of a color filter 
panel having a column-shaped spacer in Embodiment 1 of the 
present invention, Fig. 2 is a plan view of the color filter 
panel in Embodiment 1 of the present invention, and Figs. 
3(a) to 3(f) are cross-sectional views of a color filter 
panel according to processing steps in Embodiment 1 of the 
present invention. Also, the same functions as the 
conventional liquid crystal panels are attached with the 
same reference numerals and their description will be 
omitted. 

[0023] 



2001-091727.doc 



- 15 - 



In a color filter panel 31 of the liquid crystal panel 
30, coloring pigment elements 6R, 6G, 6B are formed in a 
predetermined pattern shape on a glass panel 2a, a light 
shield layer is formed between the coloring pigment elements 
6R, 6G, 6B, and column-shaped spacers 33 are formed integral 
with the light shield layer 32. Here, the column-shaped 
spacer 33 is made of the same material as the light shield 
layer 32. Also, the height of the column-shaped spacer 33 
is designed depending on the panel gap thickness required in 
the liquid crystal panel 30, as shown in Fig. 3(f). Also, 
the column-shaped spacer 33 is controlled according to the 
shape, the forming density (forming number) of the area of 
the light shield layer 32 between the coloring pigment 
elements 6R, 6G, 6B, as shown in Fig. 1. 
[0024] 

This color filter panel 31 is manufactured using the 
below-mentioned method. First, as shown in Fig. 3(a), a 
coloring layer 16R is formed on a glass panel 2a using a 
spinner coating method. At this time, in some cases, when 
ultraviolet ray shield agent is contained in the coloring 
layer 16R, the post-process can be efficiently performed. 
Thereafter, as shown in Fig. 3(b), the exposure and the 
development are performed using a photomask 17a to pattern 
the coloring pigment element 6R having a predetermined 
pattern shape shown in Fig. 3(c). Next, by repeating the 



2001-091727.doc 



- 16 - 



above-mentioned process, the color pigment elements 6R, 6G, 
6B are formed as shown in Fig. 3(d). Also, in Fig. 3(b), 
20a is ultraviolet ray. 
[0025] 

Next, as shown in Fig. 3(e), the light shield layer 16K 
in which pigment is dispersed is formed on the coloring 
pigment elements 6R, 6G, 6B. Thereafter, the glass panel 2a 
is exposed using the coloring pigment elements 6R, 6G, 6B as 
the mask from the rear surface thereof and is exposed using 
a mask 17b having the column-shaped spacer pattern from the 
front surface thereof. Thereafter, by performing the 
development, as shown in Fig. 3(f), the color filter panel 
31 having the column-shaped spacer 33 on the light shield 
layer 32 can be formed. At this time, in order to form the 
peripheral pattern of the light shield layer 32, a rear 
exposure mask 17c is used. Also, in Fig. 3(e), 20a, 20b are 
ultraviolet rays. 

[0026] 

By developing the light shield layer 16K exposed from 
the both surfaces and the light shield layer 32 and the 
column-shaped spacer 33, the total film thickness of the 
light shield layer 32 and the column-shaped spacer 33 can 
become uniformed. As the result, the gap of the liquid 
crystal panel can be uniformed and thus good display quality 
can be obtained. 
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(Embodiment 2) 

Fig. 4 is a cross-sectional view of liquid crystal 
panel using a color filter panel having a column-shaped 
spacer in Embodiment 2 of the present invention, Fig. 5 is a 
planar view of the color filter panel in Embodiment 2 of the 
present invention, and Figs. 6(a) to 6(g) are cross- 
sectional views of a color filter panel according to 
processing steps in Embodiment 2 of the present invention. 
Also, the same functions as the conventional liquid crystal 
panels are attached with the same reference numerals and 
their description will be omitted. 

[0027] 

In a color filter panel 41 of the liquid crystal panel 
40, coloring pigment elements 6R, 6G, 6B are formed in a 
predetermined pattern shape on a glass panel 2a, a light 
shield layer is formed between the coloring pigment elements 
6R, 6G, 6B, and column-shaped spacers 43 are formed integral 
with the light shield layer 42. Here, the light shield 
layer 42 is made of a material suitable for the light shield, 
and the column-shaped spacer 43 is made of a material 
suitable for the spacer. Also, the height of the column- 
shaped spacer 43 is designed by controlling the film 
thickness of a spacer resin layer 45 depending on the panel 
gap thickness required in the liquid crystal panel 40, as 
shown in Fig. 6(f). Also, the column-shaped spacer 43 is 
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controlled according to the shape, the forming density 
(forming number) of the area of the light shield layer 42 
between the coloring pigment elements 6R, 6G, 6B, as shown 
in Fig. 4. 
[0028] 

This color filter panel 41 is produced using the below- 
mentioned method. First, as shown in Figs. 11(a) and 11(b), 
on a glass panel 2a which is previously heated, a coloring 
layer forming film 18 in which a red layer 16R is provided 
to a base film 15 through a middle layer 19 is laid and is 
heated and pressed by heat rolls 22a and 22b to be adhered 
to the glass substrate 2a. Thereafter, after cooling the 
glass substrate 2a, the base film 15 is peeled to form a 
layer of a color pigment element 16R (see Fig 6(a)). At 
this time, in some cases, if ultraviolet ray shield agent 
for blocking the ultraviolet rays is contained in the layer 
of the coloring pigment element 16R, the post-process can be 
efficiently performed. Thereafter, as shown in Fig. 6(b), 
the exposure and the development are performed using a 
photomask 17a to pattern the coloring pigment element 6R 
having a predetermined pattern shape shown in Fig. 6(c). 
Next, by repeating the above-mentioned process, the color 
pigment elements 6R, 6G, 6B are formed as shown in Fig. 6(d). 
Also, in Fig. 6(b), 18a is ultraviolet ray. 
[0029] 
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Next, as shown in Fig. 6(e), the light shield layer 16K 
in which pigment is dispersed is formed on the coloring 
pigment elements 6R, 6G, 6B, and is formed on the base film 
15. The light shield layer 16K is heated and pressed to the 
glass panel 2. Thereafter, the base film 15 is peeled to 
form the light shield layer 16K, and a photosensitive spacer 
resin layer 45 is heated and pressed using the same method 
to laminate the photosensitive spacer resin layer 45 thereon 
as shown in Fig. 6(f). 

[0030] 

Thereafter, the glass panel 2a is exposed using the 
coloring pigment elements 6R, 6G, 6B as the mask from the 
rear surface thereof and is exposed using a mask 17b having 
the column-shaped spacer pattern from the front surface 
thereof. Thereafter, by developing the light shield layer 
16K and the spacer resin layer 45 at a time, as shown in Fig. 
6(g), the" color filter panel 41 having the column-shaped 
spacer 43 on the light shield layer 42 can be formed. At 
this time, in order to form the peripheral pattern of the 
light shield layer 42, a rear exposure mask 17c is used. 

[0031] 

By developing the light shield layer 16K and the spacer 
resin layer 45 at a time, the total film thickness of the 
light shield layer 42 and the spacer resin layer 45 can 
become uniformed. As the result, the gap of the liquid 
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crystal panel 40 can be uniformed and thus good display 
quality can be obtained. Also, the color filter panel 4 of 
the liquid crystal panel 40 may be produced using the below- 
mentioned method. 
[0032] 

First, as shown in Figs. 11(a) and 11(b), on a glass 
panel 2a which is previously heated, a coloring layer 
forming film 18 in which a red layer 16R is provided to a 
base film 15 through a middle layer 19 is laid and is heated 
and pressed by heat rolls 22a and 22b to be adhered to the 
glass substrate 2a. Thereafter, after cooling the glass 
substrate 2a, the base film 15 is peeled to form a layer of 
a color pigment element 6R (see Fig 7(a)). At this time, in 
some cases, if ultraviolet ray shield agent for blocking the 
ultraviolet rays is contained in the layer of the coloring 
pigment element 16R, the post-process can be efficiently 
performed. Thereafter, as shown in Fig. 7(b), the exposure 
and the development are performed using a photomask 17a to 
pattern the coloring pigment element 6R having a 
predetermined pattern shape shown in Fig. 7(c). Next, by 
repeating the above-mentioned process, the color pigment 
elements 6R, 6G, 6B are formed as shown in Fig. 7(d). Also, 
in Fig. 7(b), 18a is ultraviolet ray. 
[0033] 

Next, as shown in Fig. 7(e), on the coloring pigment 
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elements 6R, 6G, 6B, a spacer resin layer 45 shown in fig. 8 
is laminated on the base film 15 through a middle layer 19, 
and a coloring layer forming film 4 6 on which a black light 
shield layer 16K is laminated is heated and pressed and then 
the base film 15 is peeled. Thereafter, the glass panel 2a 
is exposed using the coloring pigment elements 6R, 6G, 6B as 
the mask from the rear surface thereof and is exposed using 
a mask 17b having the column-shaped spacer pattern from the 
front surface thereof. Thereafter, by developing the light 
shield layer 16K and the spacer resin layer 45 at a time, as 
shown in Fig. (f ) , the color filter panel 41 having the 
column-shaped spacer 43 on the light shield layer 42 can be 
formed. At this time, in order to form the peripheral 
pattern of the light shield layer 42, a rear exposure mask 
17c is used. 
[0034] 

Even in this method, by developing the light shield 
layer 16K and the spacer resin layer 45 at a time, the total 
film thickness of the light shield layer 42 and the spacer 
resin layer 45 can become uniformed. As the result, the gap 
of the liquid crystal panel 40 can be uniformed and thus 
good display quality can be obtained. Also, the coloring 
layer forming film 46 used in the embodiment is produced the 
below-mentioned method. As shown in Fig. 8, a middle layer 
19 is coated on the base film 15 using polyethylene 
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terephthalate film by a gravure coater, a die coater, or a 
reverse coater and then heat treatment is performed so as to 
vaporize solvent. Thereafter, by coating the spacer resin 
layer 45 and the black light shield layer 16K, the color 
layer forming film 46 which laminates the middle layer 19, 
the spacer resin layer 45 and the light shield layer 16K on 
the base film 15 can be formed. At this time, the film 
thickness of the black light shield layer 16K is controlled 
depending on the needed OD value (light shield ratio) and 
the step of the color filter and the film thickness of the 
spacer resin layer 45 is set depending on the needed gap of 
the liquid crystal panel 40. 
[0035] 

(Embodiment 3) 

Next, the liquid crystal panels 30 and 40 using the 
color filter panels 31 and 41 of the above-mentioned 
embodiments will be described with reference to Figs. 1 to 6. 
First, the liquid crystal panels 30 and 40 includes an array 
panel 4 in which an active element 3 is formed on a glass 
panel 2b and color filter panels 31 and 41 which have 
protrusions composed of column-shaped spacers 33 and 43 in 
light shield layer 32 and 42 between the coloring pigment 
elements 6R, 6G, 6B shown in Fig. 3(f) and a transparent 
electrode 21 formed thereof. The array panel 4 and the 
color filter panels 31 and 41 are adhered to each other 
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through the column-shaped spacers 33 and 43 and a liquid 
crystal 9 is interposed between the glass panels 2a and 2b. 
[0036] 

As an example of the array panel 4 used in the liquid 
crystal panels 30 and 40, the active element 3 formed 
together with the signal line and the scan line is arranged 
on the glass substrate 2b in a matrix and a planarization 
layer 10 and a pixel electrode 11 are formed thereon. The 
active element 3 and the pixel electrode 11 are electrically 
connected to each other through a contact hole 12 . 

[0037] 

Furthermore, alignment layers 14a and 14b are formed on 
the opposite surfaces of the color filter panels 31 and 41 
and the array panel 4, and polarization plates are attached 
on the rear surfaces of the liquid crystal panels 30 and 40. 

[0038] 

[Advantages] 

As described above, according to a conventional method 
of developing only the light shield film, the difference in 
the film thickness is generated, whereas according to the 
present invention, it is possible to form the light shield 
film and the column-shaped spacer by developing the light 
shield layer or to uniform the total thickness of the 
column-shaped spacer and the light shield film after 
developing within the surface by integrally forming the 
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light shield layer and the resin layer for the spacers and 
thus it is possible to obtain liquid crystal panel having an 
excellent display quality with a uniform gap. 
[0039] 

Further, because a mask for using in exposing a front 
surface and a rear surface of the forming of the column- 
shaped spacer and the light shield film can be repeatedly 
used, it is possible to reduce a cost for manufacturing a 
mask. Furthermore, as the light shield layer and the resin 
layer for the spacers are integrally exposed on the 
substrate in which RGB is formed, it is possible to simplify 
processes. 

[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a cross-sectional view of a color filter 
panel having a column-shaped spacer in Embodiment 1 of the 
present invention. 
[Fig. 2] 

Fig. 2 is a top plan view of the color filter panel in 
Embodiment 1 of the present invention. 
[Fig. 3] 

Fig. 3 is a cross-sectional view of a color filter 
panel according to processing steps (a) to (f) in Embodiment 
1 of the present invention. 
[Fig. 4] 
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Fig. 4 is a cross-sectional view of liquid crystal 
panel using a color filter panel having a column-shaped 
spacer in Embodiment 2 of the present invention. 
[Fig. 5] 

Fig. 5 is a top plan view of the color filter panel in 
Embodiment 2 of the present invention. 
[Fig. 6] 

Fig. 6 is a cross-sectional view of a color filter 
panel according to processing steps (a) to (g) in Embodiment 
2 of the present invention. 
[Fig. 7] 

Fig. 7 is a cross-sectional view of a color filter 
panel according to processing steps (a) to (f) in various 
Embodiments of the present invention. 
[Fig. 8] 

Fig. 8 is a cross-sectional view of coloring film used 
for a column-shaped spacer that is exploited to produce a 
color filter panel in Embodiments of the present invention. 
[Fig. 9] 

Fig. 9 is a cross-sectional view of liquid crystal 
panel using a color filter panel by the conventional film 
copying method. 
[Fig. 10] 

Fig. 10 is a top plan view of the conventional color 
filter panel. 
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[Fig. 11] 

Figs. 11(a) and 11(b) are perspective views 
illustrating the film state while heat-treated by the film 
copying method and a cross-sectional view illustrating 
coloring film adopted in the film copying method. 
[Fig. 12] 

Figs. 12(a) to 12(f) are cross-sectional views 
illustrating processing steps according to the conventional 
color filter panel. 
[Reference Numerals] 

2a: glass panel 

6R, 6G, 6B: coloring pigment element 

15: base film 

16, 16R: coloring layer 

16K: light shield layer 

17a, 17b, 17c: mask 

30, 40: liquid crystal panel (liquid crystal display 
device) 

31, 41: color filter panel 

32, 42: light shield film 

33, 43: column-shaped spacer 
45: resin layer for spacer 
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1 

[«1WI*<D«B] 

nam 1 1 ^^«E±fcHrK^*->B«fcja« 

R G B0*§feB*£ffiB/**-;/JBtf 

$n^*fiBiiaaic»ui«jEdtL, cuoitftBJbfcBr 

SftEWLT, R G BO£»feH**S»**-:/JBtt 
BWltx^-- 9-fflMBJlfctJBlSU #5xgfi<oa 20 

ft«X^— * Sr-gJB^-r 5 C £ f * * 5- 

7-f;U^*K<Dffifi*tt. 

* c * 1 x 9 »a« 9-fflttB**K 9 » 

3 c fc £ <fc 9 ?f 3 c t f ^IS*31 2 fcERO 

*5-7-r;b^a«<DiHKrtt. 

tt, ^-X7-r;l/A±fcii3M*>-J:a r ffl|g«*aW3- 

S9Cfc«r»afc-r«tt*«2*cEKo*7--7-ril/^ 
£4K<oB££i£. 40 

B**^a$n, B&BxniciGeH^dcsnTii^ 

c «f a t r £i§#Jl 5 sS^cotj v-7 £& 

«Fafc-r§B*«5EK<0*7-7-f/I/^StE. 
DRMI8] BJW*<tff^— y-ffl«BH*^BW 50 
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«B»tf«ftB*«»OJIWJ: 9*f t^c t*&mt? 
S«#®8ia«o*7-7-f;l/*Sfio 

[000 1] 

BWOBTSSBBMH »HS*8B<D* 
^-fb«:BWfcbft*7-7wn/^S«<0Hji*afc:fil 
U «fc9»ffl«iiU\ M±lCttttX^-tf«etfU 

[000 2] 

09*i, K«h7^X^ (Th 
in Film Trans i ster, LXT* r T F 
fj «<r 0 ) SOKAS^BB CWT rfflES/<*/i/j 
fc*-T. ) .<0-MOWffitt«^L, B 1 0 
/^;uoaStB«©¥ffi«**^-r. 

[0 0 0 3] ^9tC7Tv"r<fc7^. BA't^/l/ltt* iJ7 

x»£2 b±ic^y^>y«a»R¥ CttT rfigftiR 

gK2a±fc:R. G, BOftgfeB3R6R, 6G, 6B 
tf»tf£ftfc*5-7*;l/*^5fc*. 
(4$fctt5) ±fc»fli'r5Cfct£:«t9jSa*'d:fc«« 
X^C— 9-7^LT5/-;I/«8fcTW9^*>-lt, 
Xg&2a, 2bOM«lcB«9*IWE««CfcfcJ: 
9, «fiJc^nrt/^ 0 

[0 0 0 4] ^U;l/l{:ffl^7^Ii4(0-i 

n, ^o±«c¥ffifk» i ofe«fctffl*BBi 

nT<^£ 0 BBiR?3»mSi lfctt. nv^^h 

7-7-f;i/*SK5 0-RI!:LTHl Otc^OTO^^ 
^^9^ 7J7-7^;l/^gte5ti. *77!S2a 
o±«cvhyy^xttoS3t»i 3WBj«*tiTfe9, 
^■©KII«JCttRGBOS«feBK6R. 6G. 6B« 
*«tu ^3^1 3 0RB±{cU:SB«fi2 1 (®9# 
SB) *fl&**tlTV3. 
[0 0 0 5] cne^-7~7-f;l/^gffi5i:7U^g^ 
4 k©tt»fll«ffifc:tt, ^tl^nE^Ml 4 a, 1 4 

tisi;TBJHiaw9Wt6n«. ccr% hhw** 

7-7^;i/^li5«^tot^-T^o tjv 
-7w;l/^Sffi5tt, ^7Ml3i:LT; ^DAB^fl 
SiMRLfeBB^y^iWiVfflo^ns. ^fc. ^7 
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ttfcLT. am#tt& mm. mam. ?<< 

[0 0 0 6] ctie>Xffic09^s 7Y;UA|te¥itttK$ 

oicWBtiTiil UTc07*;l/Affc^ii(co^T 
KW"T4. 011 (a) li7^l/A©¥tt©«feBjej« 
7>ryl/A (^fel^fiK7^;l/AO^fe^^HfeT^0, 

Ottft^ScUHBH^ 11 i (b) te v 7-r;l/A£^£ 
fcffl^**ftffljgfi87-r;UA<0»®H, Si 2 (a) - 
(f) tt, f tif ti7-f ;!/^6¥ao*lg^tKi 

[0 0 0 7] 7*/I//*£^ffiti* 011 (b) tC^fJ: 

&6B 1 6 R ^ ITM bfcgfeiM7 ^ ;l/A 1 
8R£r, gl l (a) iC^TX^tC. 2 a. 2 

2 bia«:aLTI&E»rsc:i:fcJ:9^f7^SK2 a± 
tC&Otttf (Hi 2 (a) #Sfl) . ^-X7-r;l/Al 5 
£l»£Lfc*& *feBl 6R^rVX^ i 7 a^fflt^T* 
«2 0aT^L»n (0 1 2 (b) #SS) c 
lc<£9, 012 (c) tc^Ti:5^. iW6R« 

2 (d) t^-r<J:9*RGB*fe<0gfe®|R6R, 6 
C, 6 B*<»etlS. 112 (eK 0 1 l 

(b) IZTjkt&olC CtieH^6R, 6G, 6B± 
JC. I 6 K*i6flibT«i|)fclBJBj«7-r>bi* 1 
8K«ME>U ^-X7-f/l/Al 5 (01 2tCfel>T 

BO^feli^6R, 6G, 6BO/^->ifc7X^;^ 

a<0BffiJ:*>8«L OIT rg@Bftj £frf 0 ) , % 
ftrSdtfc^OKWfSl 3 mi 2 (fK 09, B 
1 0#BD ©JglS«T5fc<DT*S 0 {§U §®Bftf 

[0 0 0 8] ±E©<fc3fc»ffiB«0#T*fflttlK 
1 3£Jfr£T*t£tf, tt^fc^oTttjSftMl 3©*ffi 

j63fcK/<*-y*«©vx* i 7 b^fflt^rajt-rsc 
fcfcj:- 3 T*a , r5<:fc*^rfiE7?*So hi 2 

( e ) fcfctf* 2 0a, 20b tt^n^f nf£ft®?£ 

So 

[0 0 0 9] £fciS¥s ^a B B/^/l/<07 , D-{rX<0^ 

«ttx^-*70ftfc>9lc, *7-7-r^S«5k:» 
-y << A/^SK 5 ±tcSttx^— 9-£jg$-t 
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Ii6R, 6G, 6BMICSKR1 3£flijfcoTBftS! 
[0 0 10] 

fiftlgi 3OB*a»^<0KI5/^'y*fc:<fc?), ftttx 
[0 0 11] Jf,^ SrfcfclST-&5ttttX^--*» 
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20 [0 0 1 2] 

-^HWfcjBfli-rsta)-??**. -rfttos, rgbo 

30 

[0 0 13] C<DJ;?tc, ji^S^faUTgftKta 

t, cogs, 9&k><*M>#*y'7%m--lkvi*&. 

LT. 3i^^7^;l/AfeJ;D : X^--9- 
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[0 0 15] C<0<t9*C N 8£*<D*ftfc:«5V>rs gfti! 
50 mm W£Bfc^-»fflBBBfc*HSLTi8IB 
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20 SS«, »*3S5-9 0firtl^KE«0*7-7Y^ 
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R, 6G, 6BIBtJBtHI*««*nT0^fck«,fc. 
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TJBdtetlT^*. £fc. fi«X^— 9- 3 3 
113 (f) K^T^lC. »fi/^;l/3 0lcK*^n 

ttttX^— 9-3 3tt, HltS'T.fc^fc, M&M 
^6R, 6G, 6 BH<0ji3tR3 2OxiJ7«C. £Bfc 

[0 0 2 4] <K0*7-7^Wifi3 lttttTOi? 
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0, 0 5te, f^*^--7'('/i/£g&<D^ffi0 > 06 
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[0 0 2 7] ctf)ia a a /^^l/4 0i0^7"7^;^ll 
4 1 fclfcl vftt* *7Xlg2a±tC^I/^-yM 

R. 6G. 6BBBfcai0ffl|*<JBjjt«nT^5fcfctfc % 

*U Sttx^—9-4 3ttX^-*lcatfc«BBl?JgiS* 
tlT^So tt«X^— 9-4 3<0ig£t*. 06 

(f) lc*>*Vf ^n^noffisV^MOfcg 
S^ttS'^/l/^y^fffclSUT. fSaTTSX^— 9* 

feH^6R, 6G X 6 Km<D&m&4 2<Dx»J7£, & 

[0 0 2 8] c<D7Ji>-7^;l/£g&4 lttfi(TOJ:5 
tLTHii^ns. St\ ail (a) % (b) tcjft? 
<fc?K v ^6i&n&L£;tf-7XSffi2 a±£. ^-X7-{ 
l 5t«i ! 9^LT*fe® i 6 R»t8n 
fc«fe»JBfiS:7-f l 2 
a, 2 2bfc«fc08aE»?*T**^XSfi2aK:IS*)W 
tt£ 0 cOH #7XS«2a*»SlLfc&. ^-X7 
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^l/Ai 5^faaLTv «fe®*6R<0JR*JgjS'rs 
(0 6 (a) #B9) o COB?/ x S^ict^t^ 

*6R<Dffi»i:. SKw««:jeK-rs«wajg*»i*^? 

(b) IcaVr*-?^ y* b^X£ l 7 afcfii^TSft 

u awracttcicfco. 06 (c) «c^-rj:33&ms 

P«<OIg«:»0E"rilfctcfc?), H6 (d) fcift 
"TJ^fcRG B<0tfe«6 R, 6G, 6 B £rJBfiJc*f 
10 &3b\ 06 (b) JCfctt*! 8aii8»»T*5. 
[0 0 2 9]*t % 06 (e) {Ctt.TXoIC, C<Dm& 
ii6R, 6G, 6B±£, «firt(cSfeSJ8£»»l, 
Tft*a«® l 6 K3&±Si:Plttt:'<-X7-i';l/A I 5 
±tc n - t ^ y^t« c £ tc <fc D JBjS** i: i: t £ c <D 
i&7cfl l 6 K^*7Xlfi2 alC&E^U COl ^ 
-X7*<;UAl 5£i0BLTj©Wl 6K*Jgj«U 2 

&«:*©±(c, 06 (d uiTskt&vic. myt&vx^ 

20 [0 0 3 0] ^7Xifi2a<0lI»6ffe 
ii6R, 6G. 6 B^rvx^7i:LTg®l57fet, ^6 
t^Ii^tt^-tf;^-y(Ovx^ l 7 b^ffl 
U*T#7X«g2 a©SE«p&«#U jBA® 1 6 K 
fcX^— 9-ffl«BiS4 5fc€HSLTS«k-r*Ct»CJ: 
0..H6 (g) S5W4 2±CCWMO 

tt«X^— 9-4 3A^«^nfc*t>-7-<;l/^S«4 1 
C(Ofl|, igftffil4 2 0®ja^^ — 

[0 03 1] d^<t5^, jg^l 6KfcX^— 9-fflttf 

M4 2 tx^-vmmmm 4 5 fcoiaiw*<-sffcr 

Sdth^D, COM, I^U/HO^t'^^ 
fc, C<DjKS/^;l/4 0O*7"-7^;l/^S«4*WT 

[0 0 3 2] S-f. 011 (a), (b) *C^TJ:5 
tc, Mta»Lfc*f5XWE2a±fc, ^-X7^;l/A 
I 5*c*HJi 1 9^LT#feg 1 6 R^Rttetifc« 
QmBtfLy-oVK 1 8^tt«^fc«ai-pJ»D-;l/2 2 a. 
40 2 2 bJC<fc5J»fiE«^-li:T^t>XS«2 afcKOf^t 
COfe A^XSfi2a«:?&»Lfca, ^-X7^f 

7 (a) MD • il^ IWcJiom ^fe@^6 

i:. Mi)UD»^So ccd}^, 0 7 
(b) tC^-Tct-7[C. 7thvx^l 7a»Tl 
linc^cj:!), 07 (c) (C/TrTcfc^&ffiM 

'<k. m&vxmzmo&tcuc&o^ mi (d) 

50 TJ:5^RGBO^fe©^6R. 6G, 6B*JBriW 
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[0 0 3 3]^(C, 07 (e) \cS*t&?lC % C<Dm& 

mmeR. 6 c. 6B±ic x msic^t*?^ <^-x 

7^r;l/A I 5±*c*B01 ! 9*ftLTX^— 9-ffifflBB 
4 S^jgJI^tL ££^C<0±fc:||&<7))f7frI 1 6 K£ 

«2aO*D5fi|ft^«a©iR6R, 6G. 6 B^VX^ 
fcLTBffiRjfcu «6lcHra»ROttttx^-^ 9v<$r 
-XOTX^ 1 7 b£ffi^T#5Xg«2 aOSBffiP 
£SftU SftJl 1 6 K fcX'*— 97fl»BB 4 5 
»LTMW-*cfcfcJ:!> % 07 (f) lcjSTJ:*lc, 
5§7fc§i4 2±fc«BJiOttttX^— 9-4 3«^n/c 
*^-7*</l/£g&4 I«l5C^-et5o coaf, 
2©Bffl/<*-V«B#r*fc*, USSlftE 

[0 0 3 4] (KOSii^C^oTt, £%Bl 6Kt 
X^-9-ffl*BJi4 5t*-SLT«»-r*0^ Sift* 

^o5g3t^4 2 ^x^-to^ji/i 4 5 tvmtmw- 

feittZC CQtSS* i^^/MOWt 

com. x^-- 9-j8«9BJi 4 s&zzfm&mytmi 

1 9. X-<— 9-ffi»BB4 5. il^JI 1 6 K*«BLfc 

jfeWl 6K<0jB»ttg*$n*0DSI GS)W) fcJ; 
^7-7Y;^i§i^i:TWL, £ft x x^-^ 

[0035] (*ffi©©«3) ±&sm<Dim<o 

0. 4 0fcoi^T, Hl-06*#ggL3S:^6KWr 
£o St\ «fi/**;l/3 0. 4 0ti, *'7Xifi2b± 
tl«?3iWW«hfc7l/-fiS4 03 (f) 
tznUcR, G. B<DS«fiH3R6R. 6G. 6 BR34) 
117^3 2. 4 2tttttX-C— 9-3 3. 4 3^64** 
B*»«U ■S±(CffilVB2 l«r»J«Lfc*7-7 
^^M3K 4 1 ftttx^— 9-3 3, 4 3£ 
ttL,T^-;l/#8£T&9£b-^ »7X§fi2a, 

2 bOr»C® a B a 9^a?^c^(cj:0^^nT 

[0 0 3 6] C^feW/1/3 0, 4 0tCM7W 
Sffi4^-fi3Ji:LT(i, * - 7XaK2bO±fcii^»fe 
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tt*cES2ft* ^±«c¥fflfl«l 0fc«fctf®JRSSi 

iM?nT^§ 0 mm^3tmxmm\ int. 

[0 0 3 7] cn6c07j^-7^;l/^g^3 1 . 

10 [0038] 

K^o^m] eutopic* t¥*»tt©ig7tK*ao 

"T^cfclcJ:'). &8^©&7^£ftttX^-- 
[0 0 3 9] fi«x^oMi:IM 

«B«£HSBft£ft£iT'3c*:*c<fcD. ^TflM^ftft 
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